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(54) METHOD FOR CONTROLLING ADAPTIVE MODULATION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an adaptive modulation system controlling 
method by which transmission line quality is stably secured by solving the problems 
that the detection of line deterioration delays and that the transmission line quality 
is difficult to secure because the line is conventionally controlled on the basis of an 
error after the error occurs, estimating the line deterioration before an error takes 
place, further detecting quality recovery and selecting an appropriate modulation 
method. 

SOLUTION: This adaptive modulation system controlling method is to estimate a 
transmission line condition from the relation between an uncorrectable error 
occurrence condition due to error detection results and an error correction 
condition by the path metric value of Viterbi decoding, to select a modulation 
system in a transmitter and also to adjust a threshold at which a proper range to 
decide the error correction condition is specified. 
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^ttlCftoT, BPSK®TIRlftV»ttCt±# 

[0 0 4 4] cntcJ;?). «¥*fl:tJ:<5S««ttO* 
ft*l£T£>^Tfe. B*AftX£tt#lftfr>it<!>IMl*i 

[0 0 4 6J.3MC. *9feBlCff«BJ&XB3r£Mff#tt 
SJITS. B6H. *&B£ff«BJt&imaffl*&t 

TRET*. . .. 
/ [0 0 4 0] *58IB©ii*->XxA (#->7.xA) tt, ; 

T»WUT^»«^&g^^g§Bl t. &Mm4 

[0047] fib. **w©afi->xyAfc*vvr. a 
) m%w i T^T*gB»tt«*iifeTafc»©ttF « 

3«fc. CRCtt#CJ:?TB0ttlii*frV>, ttffiUfc 

[0 0 4 8] *bT, #5gBj©i£figfil©l*|g|5te, ft 
ME&PMlOllBTftftatff^-^NfPBl 1 i. CRC 
ft#{fcSBl 2<h. -7yt!>df«l 3£. SEW»14t. 
mffl&l 5 ifciQAT, *&*tt*fc»l 6 3WKfcfcR 

w-&ftT*so. £fc*£9i©sft£ii2©rtatt. ft* 
t* cRcmQtkthM2 3b. mm7tmmm2 4b. % 

[0 0 4 9] **«©«*«» fc-3l>TRWr*. 38 



^{fcx-*fcfflAT*±3fc&2T>>S. gj|8B2rt 
©If? fc ig^gg 2 6 tt. gfi JjTgjbjlfcJl^a»ff^ M 

^E&M aTaaa fc&ax^s. , 

■ [0 0 5 0] §.«Mft2B©iifi7C$iJ«gi5 2 4tt. / 

3i "31*. gffiBK&tt&gwaas&ggTsfcft©*! : 
[0051] sr. i 

S(igE2rt©aft7qMfiSLaJ.iSiMlS^$W«i^«, 5 
- CRCttO*ffl»2 3*6Qg(attHi«^t, H^lf^J 
^g? 2 6 A» 6 ©g/h©/XX / yjL^ J> f^ItcS^H i ; 

t, eai»©igi»flg^jfefeb.jBfea»ifcB»flKK i 
±0. ^-^nm^mbm^^m^^mm 1 
-tz^mtt® omMmm^b^fi^^mm&um' 

^^scic^tjc-rsgAiviT.^ fcjj_^i7^«s©±sgj 

LTiHtSb, tf^tf«^S52 6^6ffl^n*«dV^ 
^>»Jy*W«JJ«. 31«E©^i@*iC!c#jS1--5jiIE$4 

[0 0 5 2] d^T, ji^7C$ijaSl2.4©ji<f7c35iJ« 

7 a, ^»w©ggaew^awfi^a^gr"'5S«8 
s 2 (omsKum® 2 4 fc^a^jtf %M®«&g©san 

SOROttfflfll^fcaEoT. Rt)*»&S*ta»fU (10 
0) , (Yes) IC«v-iHffi7C^©T- 

^»Mis*«^*ia*b (1,02) , *n*sc*att^ 

*l (104) . a«a twfflgfe » 7-r 5 . s« 
©*bcw:*«. BPSK.©j»jiitt, «8ttfffc&^. 

[0 0 5 3] fflll 0 0IC%L\T. ^OM^i 

^ (No) tt. k'^t*ffi^a52 6£60ft*/tX;« h'J 

s/^v^ffi^. att©a.ft*s©b#^ii©jeHrtcA 

oT^-5^|iJ»fb (110) , «[HrtlCAoTt>**^ 

(Yes) a. am^a:«^«£*t^-rsfc©ibT 
(112) , 2i«7ciw»«a**7-r*. 

[0 0 5 4] JOgl 1 OIC^T. *5a.ftcAo 
TV»&t»«^ (No) H/Jn/XX ^ h'J y » y 
««, L*v»«©«H©±«J:..Dt>**^«©*fc^nT 
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<$m2 0 0 2- 1M0 3 3 (P 2 0 0 2- 1 9 9 0 3 3 A) 



n a M*m b_jUL2j)_ L> * g Ht oa fcfliiT s % 

* (Yes) fckJER:&a*Blfc«*&*#l*l^i:> 
•>7 HT*J:5;W8D.*AJ?&*ffl&k-.(l 2 2) . iH 
«7cMBffla«»Z±.**J!l. BP 
SKO«^l:li ijJBttfrfc&fry 
[0 0 5 5] Eg l^JUCiS^T. *#V».ttO* 

Cfl.nXV>ft^*£ (No) fcV W£L#WI©ftH© 
TR<fc9t>/h3^tt©:£K:ftnx^ai^5J:2:ft© 
T. 'BB35rSt*Stt*S*Sfe&rtK 1 •Di'? a«k 
5ft3Jt)S*.g*£tii;>jL (12 4) . M(§7cftiJffl5ftg 
£i&7fa. M. 6 4QAM©*£ 
\z\ty WBHtfrtofcv*. 

[0 0 5 6] W. BBMOWWtuBCXftl/fcJ:) 
ft»£fctt. *»©R»©«B:&a©«»*-RfcfT3 

^ciaRo&tm*, te&BmmHc*ir>T. iocs? 

OTRDfrDiLTfeAt^U *©J6»fctf*R©R0 
*«»*Lfci»K. R0*D£LTfcAvC JbER 
WXtt. &/hA7* hUy?©¥^te£ffl^XROfTIE 
«6St«»fUfc3!«. ¥*^lXft< ifcfcBfcfcH. 
[0 0 5 7] *K. t#V»«*fll«ISK-3V»TRWr 

*. sftttB2Aoiiiff7ciHm2 4«)b«t)«ii«m 

■fc*BiE«B**©R*LTE*l/Tt»**«, CRCS 
O^ttJgB 2 3ft&©RQtttt<t**&tt«'£ttafiu*B 

«(?R?SJ:3ft*dC. E«bTl>*#*«**fc» 
£-r**/h/1** h 'J y£¥*9R©-tRL£HiI£TIK 
b €f ^ fl i: ft 5 if IE ft m * £ lEf -5 fe © X * -5 . 

[0 0 5 8 i' j flX.a. ft/J^7>^ h U y *#j§IE$SB£ 
±# OFA»Hd) fcrt*lTV>*©fc, BDHWtifWfcJ: 
0«D«*RUStlTV>ftV>ir-X*t||*fc**OT*h 
tf . a«©^P*SC;©g/h/^ * h 'J y 7 ©JKEBBtf 
SSXft^fiettdW^LX. ±»©l/#^*ft±* 
KBiE-T*. R/h/IX^My***. JflEffiHrt 
C*Sfct> *KKRD««*lHSn*J:3a 
«£fctt.' Btt©BiB5rSt©*/JviX* h U y ^ Wtt 
RH*«aTftV^R1t*»RV»4:UT, BAftX* h'J 
y 7 ©BiEBB©-tR© t*v>tt*"F#eBlET*. 
N. ±E©«fc5ftT-*#lB£.Cfc5BPiigiETatott 
■Cttft<.>**»6ftfcB* (SSSK£%*.6naiI] 
ft) »£L&«aicBiET*J:3fcUfc*a«, BJIIttT 
&a. Sfc, ±R©t#WI£<!f©88tfIEl-aj&>4:^ 
r>&BjE*tt. *©R*LTi»#. tastSJlfc^IEilS 
X, ±#XttT2r^©tfIE*fT3. 

[0 0 5 9] *UT. B«ORB^a©RiEBBCBjE 
*tfofcft6tf. *-©;&P©£f!S£5£ (RffiWJSttT 
n«BB2fSt J: 0 fiiSttSaqp Aft«*lc»«: bfcBB 



£s£) K:fctta®£|iSH©TKffi©A7>7.#J«tl : a© 

t. *B©KB3Ersc©aiEiiBfc»LT. *©«*sh 

fcBiEBT. B»ttftttBBffCJ:SBjEeR-r. 
[0 0 6 0] *£B©B&£B$3Mff3F&*R 
rAWBflsfc^T. 06 2:^-pT!5iW 
T*. *BB©Bflr5>*rATtt, &(lttRlK*b> 
T. iM«x-***, ^mfl^igp 1 l©f|iiJiiP©T 

x, cRc«F*t<fcgn 2tta*sn, cRc^^basi 
2rR0Ria«F*j«f*ipan. *&*«»flswi 6xr 

■ca*?'*nfcvybr>'inEBTTytf>yan, suss 

1 4TRBSttTfiBttfc»tli;£tt*. 
[0 0 6 1) *LT. BR&B2 0BRB2 ITSfflf 
-^^fiiSn, rVytr>yS!2 2TT7-;t!>^ 

n, tr^tf«*»2 'e-cif^ifBiWbwasnTRDiT 

SE*ftfcr-*i»BI*4ft. CRCR9&liJg|$2 3XR 
O*HJSftTR0©ftlrH»7*-*#tHAStt*. r© 
it. K*lftt*»2 6>'&li. 17V-AS4B7R 
©**/tX* MJ y^JF*SB*«Hl**n. CRC 
RDRffl«2 3K*^T. RD**tHS*l*fcR?>*ttJ 
ff*f *<iii7J 3*1, &ff^MBtt 2 4 T«/WU * h 'J y 
d^BiRDfcfflflWfcfr&BBflRjWftfcSti, x 
fc»««T©KR#8*«B"r*BB 
« 0 »*RB«* fc* Sft *»flr»B«W«*&«Hi 

Tj^n, sx^manx, fewBR i \zmz 
na. ^©^; eiSB«iji*«si«©BB*scK:*_ 
ttaaiEteHfcteE-r^sttffiT&^&ss, iei&LT" 

lr>«BIE«B©l/*'v>«*BlEUTW!rT*. 
[0 0 6 2] SIffgS 1 Ttt. 'iS«RBMBfll««tS : B- 

a, 2Kix-^»a5i ltctb^anx. afltx-'^B 

RBI 1TB. T-^OffaB^liofcB^Ktt, x 
-9<0WMtfnt>fte. BB^C«t)VAMBfll 

a-3TRR»St©iB0B*«**«*-3fc«^K:tt, Ty 

[0 0 6 3] *BR©B«BB^C«B^rttK:«fctiif. 
ii^ffidXftJD * ftfcR 0 MtUSESSZflBO ITE^^ tcse 
sT. 'BBBTK» K»^&tfBflJilH*frV>. ITIEX 
#ftV»R 0 tfBtti 3hft < T t>. f^Lh'Smict aR 0 

^Afflisj^aanfcfte. asBBfc*»*B>«ra*- 

BTR***«B v»B B^SCfcVUJjftSJb ©X, S^Wft 
ITiET*ft^RD*«B4T*ifC. B«ftBB*aic» 
t)#Aart*JXf . fi^K.5J?SrS«tX|S]±Xt. 
J."3WBB*WiBSftTfiaB*Sigir**3WI«» 

[oo6 4] *fc. Bowftasftr, tf^tts#jc«k 

ag/h/^7^ h 'J y ^V^BTBBaX©Aff«l4AtK 
^anfeft6. 3HtBK*«**BPI*S*fiaw-h© 
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#K2 0 0 2- 1^9 0 3 3 (P 2002-199033 A) 



• 



Kite, «t0»*»ft«il*SClCW0#A4Ct*«T#, 
[0 0 6 5) g/JV17>/ MJ y*¥£RTB«fi 

te. ^»RSSnT^**». RO**»HlSnftVJfc%)BB 

fcsr, t?* tragic h'jy^^fflr 

*<»ftbTV»*'j:llOl/*V>**^Jll*rtfcltlf*J:5 
[0 0 6 6] ffltc, ROdtttfflailT^ftCfeH 

[0 0 6 7] 

ITIE-etftKDOinEttSKJSCT. £ft£RK:«t?£ 

T#*R0OUiEttSO*I»ftt. ttROfcHjSrj&K:*** 

ft, RiE«Hft^T*A©»£ftinEttiB*fiiU 
ajE«H«*ttT&ff©»£ftITIEtt«AffiU ®IE 
*SBft©*£ftfnEttiH*tS£U ffiETtfc^RO** 

^Ro*^manfc«^ xtt. irjET*&^R0tt* 

Hi S nTB-^ITiET £ SR 0 ©ITIE «J8iCFfiT* « « 

sfc»£c#isbfcjeiE6r5£ftas?u iriETtfc^R 
•t-sfc, aajsraftaR-r* *>©&©■?, iriET*fcn 

aB«S©ltfl:ft**lU aCfi&BttiZ©lelttftfe£ 

ax*«atticaft-vesajt*f*«. 



[0 0 6 8] Sfc. *»WK:.fctttf, S^SEIC*5^ 
T, CRCKD«tt«CJ:«fi&Blc*l*ftirjE?e& 
l>R 9 ©&ffi £?lfa*<!>/x;ijthUy£** 
C«k*frET€?*R0©fTE*tt5ElCS^l»T, fHEttS 

»D. ITiET*«R0OiriEttS*^AT*»)5."3fnE 
"C#ftHRD©ttaHME*«tt^iV»5ir-X*», 10X 

ITiET#*RDOinEttS*»*axttAffT»0 
B.t?fiTET#*ViRt)*^fflSnsiH'5^-X*<, 1 

icwic#iipr*inE*Rt«i»fr* 

ft, ROCttmttjHR^fTiEttSilcS^^TWSrsc 

»*ut. a«*:*ii*ttfta«i-*j:ik:±o. ea 

BfiRftft€«C««T*4J»**»*a. 
[BB©ff*&KB] 

[0i] a*ii*ff^fl:©ttRa»H-c*a. 

[02] a*a*»^t©«jB»fta-rhu'j^»H 

[0 3] fc** tf«^fl:.ft«9IT* h W U X^0Tcb-5. 

[04] QPSK*R*a*|MSlf^i;tt*C*lt«E 
b/NoWl 7 1/- AC4M7ttO * h U y £ 
©¥*Mt. RtfBER^ttft*-riftHJ0T<&S. 

[05] ££W:£&fc*Bfc«/JvlX* MJy£aiEt& 

[06] *£Q£asa£an^ffi*#&ftBa-r« 

[07] *»«®a«£R#£Mfl$&ft$£-r«£A 

[08] ffi*©M^fAOlWynyJHT*5. 
[«F*t©RlJUJ 

1-8**8. 2"****. ll-a»5*-*« 
mm. 12-CRCflffft». 13-T»K>jf 
SB. 14- gpfiB, 15-RHIS. 16-gji 

*fif^<b8B, 21 2 2-xT<>tr>y 

fig, 2 3-CRCR0«IH». 24, 2 4 ' -2H§ 

Ttmmm. 2 5 -ana, 2 6 -e* h'*g*ta$ 
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4 

A 9 B 



-IE 
P 



C 4 D 



64QAM 


16QAM 


QPSK 


BPSK 



AIT 



[B>5] 
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4*12 0 0 2- 1 ^0 3 3 (P 2 0 0 2- 1 9 9 0 3 3 A) 



1^ 



1 5 



1 1 



i 



c 

R 
C 

4 



* 

4b 



64QAMtf 
16QAM^ 
QPSKffi 
BPSK 



1 4 



2 

^1 



tt 



21 



25 



1 ? l^-Att* 



^ 



[H7] 



Yes 













No 












♦ 


1 


1 04 

1 1 0 





( 



> 



Yes 



1 20 



> 



Yei 



1 24 



5/7 MfcL 



1 22 



ttiygxs* 



(TnjT) 
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£W2 0 0 2 - 1 Mk° 3 3 (P 2002-199033 A) 




CE6] 



(51)Int.Cl.* !&S'JiE*f FI f-n-K (##> 

H0 3M 13/43 H0 4L 1/00 E 

H0 4L 1/00 27/00 B 

27/34 E 

27/22 27/22 A 

(72)^0^^ ftS IS F 5B001 AA04 AA10 AB02 AD06 

JKSCtSif»KJK+»HTBH#20^ **5£ 5J065 AC02 AD10 AG05 AH13 AH23 

- 5K004 AA05 AA08 FA03 FA05 FA07 
FD02 FD05 JA03 JA10 JD02 
JD05 

5K014 AA01 BA06 BA10 BA11 CA02 
FA11 GA01 HA06 
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